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IFJ PAN - selected results on Quarkonium physics

Two dominant reaction mechanisms of production of cc̄cc̄ nonresonant
continuum. The left diagram represents the SPS mechanism (box type) and the
left diagram the DPS mechanism, see Ref. [6].

Distribution of pT,4c of four quark-antiquark system within invariant mass

window (MR − 0.1 GeV, MR + 0.1 GeV). Here
√

s = 13 TeV and average
rapidity of quarks and antiquarks in the interval (2, 4.5), see Ref. [6].
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ηc(1S)

ηc production by γ∗γ∗ interactions

Dependence of the normalised transition form factor, F (Q2, 0)/F (0, 0), on the

photon virtuality Q2 predicted by the different potential models. The prediction
of the Basis Light Front Approach and the BaBar data are also presented for
comparison. From Ref. [9].
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ηc production in proton-proton collisions via gluon-gluon subprocess. Here
F(x1;2, q⊥1;2, µF ) are unintegrated gluon distribution functions, which depend
on incoming gluon transverse momenta q⊥1;2.
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Differential cross-section in transverse momentum of ηc (1S) at
√

s = 13 TeV
within 2.0 < y < 4.5 compared to LHCb data. The power-law potential model
normalized to decay width is used for several unintegrated gluon distribution
functions. From Ref. [10].

Distributions in rapidity and transverse momentum of prompt J/ψ for
√

s = 7
TeV obtained within the kT-factorization realization of the improved color
evaporation model ICEM. The shaded bands represent uncertainties of our
model due to the variation of the default set of the scales and of the charm quark
mass. From Ref. [4].
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Study of J/Ψ pair production at pp collision within
Transverse-Momentum-Dependent (TMD) factorisation (graph above). The
small transverse momentum distribution of the J/Ψ pair is predicted using
different TMD evolution models (graph below), see Ref. [10].
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ηc hadroproduction within collinear factorisation. Next-To-Leading Order (NLO)
QCD calculation yields large scale uncertainties (see above). A new scale
prescription for factorisation scale choice yields reliable results, see graph below
for rapidity distribution. From Ref. [5]
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Study of J/Ψ photoproduction within collinear and high-energy factorisation
(HEF) (see graph above). A new matching approach combining both collinear
and HEF contributions yields to results close to experimental data (see below).
From Ref. [4].
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J/Ψ + jet production in pp collisions at large rapidity separation Y using BFKL
formalism. From Ref. [8].
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Common Project: Perturbative QCD in Quarkonium Production (PQQP)

The common interests from both groups in quarkonium physics presents an opportunity to combine

experiences from both groups and to work on joint projects in the future.

• possible projects:

• di-J/Ψ production with large rapidity separation Y
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J/Ψ pair production in pp collisions at large rapidity separation Y . Right plots shows prompt J/Ψ pair
production within HEF factorisation [7], there is discrepancy with CMS data.
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J/Ψ + Υ production in pp collisions. New data available at LHCb. In order to describe pT distribution and
azimuthal correlation of the pair, TMD factorisation approach can be used. For J/Ψ + J/Ψ TMD study case,
see [10].
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• funding request:

• 4000e travel for IFJ PAN members to visit Orsay
• 4000e travel for IJCLab members to visit Kraków
• maybe in future, shared post-doc(s) to strengthen collaboration?
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Thank you for attention!
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